Observations on electron probe x-ray microanalysis compared to other methods for measuring intracellular elemental concentration.
Electron probe X-ray microanalysis provides the capability of accurately measuring the concentration of a number of elements at the subcellular level in tissues which are appropriately prepared using cryofixative procedures. This preview compares quantitative data obtained by the authors, using X-ray microanalysis, with quantitative data obtained in other laboratories using routine chemical procedures such as flame photometry, atomic absorption spectrophotometry, titrimetry, and ion-selective electrodes. Results are compared for cells in whole tissue, for cells in suspension (erythrocytes), and for subcellular analysis. Subcellular elemental data obtained after cell fractionation and isolation and after cryomicrodissection are considered. Agreements and differences between the results obtained by the different methods of analysis as compared to microprobe are discussed and the sources of the differences are explored. The biological significance of microprobe concentration data itself is limited without additional information regarding the state of the elements, such as oxidation state, ionic activity, degree of binding, etc. In this regard, the supplementation of subcellular elemental concentration with ionic activity and flux data for the large amphibian oocyte is presented as an example of how measurement of multiple parameters can be used to explain the maintenance of subcellular concentration gradients.